A new molecular model of cellular aging based on Werner syndrome.
In the Hayflick model, a decrease in the number of cells capable of undergoing proliferation constitutes the main criterion of cellular aging and is closely linked to organismal aging. Evidence suggests that a reduction of DNA replication capacity or a failure in the regulation systems of DNA replication occurs in aging cells, which leads to cellular replicative senescence. DNA replication depends on two parameters: the number of active replicons and the rate of chain elongation. Epigenetic parameters, in particular methylation, would be able to, either directly or indirectly, regulate replication origin activity of normal mammalian cells, as well as subsequent DNA replication. Werner syndrome (WS) is an autosomal recessive disorder that results in premature aging and is considered to be a model system for the study of cellular senescence and aging. WRN could involve DNA replication initiation, replication foci establishment, and the resolution of stalled replication forks during replication. In this paper, a molecular model of in vitro cellular aging is presented in which changes in DNA methylation, in particular, global hypomethylation related to methyltransferase Dnmt1 downregulation, and specific hypermethylation related to methyltransferase Dnmt3b upregulation as seen during cellular aging, could be responsible for the inactivation of replication origins or foci and the subsequent documented reduction in DNA replication capacity and increased mutations that are observed in senescent cells. Thus, Werner syndrome cells could be mimicking what is observed in normal aging in an accelerated form.